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BTOHI MUMfKipOAIIII KMliPMIM 

OpfiimMii OdMAMMHUi Hai^ii 

RlIRPMMSiieiinOITOINIOi SMpriR 
RMipiUlMJIRX 


A/OONP/15/W(?5 ' 
USSR 

ORIQIMALt RUSSIAN 


Hf n«A«IIMt OrJIIMtN«» » (MtlHtMIR H* 


mmmmn ypAHA b y^M8E, 

Eo^Bap A.AtfICyaHeiKOBS B.P.iCepreeB B.C* 

Hay^eHHe npoueoca cauoAu^^yaiiH ypsHa npe^ofaBJifleT He fojiB- 
BO BSBeoTHUtI xeopeTHveoKRtt Huiepec^uo h Mueeir doBBiuoe npaKXHMeo- 
Koe aKatteuHe.CBeAeHUR o KoucTauxax caMOAti^ysHH BaxHu apu oaeu- 
xe sapoRpouHOCTH ypaae h ero orb8bob# a sasse noBessHHa ero b 
ycnoBKjDC odHyqeHHfl b pesKTope. 

^0 MactOHBero BpexeaH b xafepaf^e oxoyrosBOBaBH icasHs-^- 
<3o A8HHHe no ssony Bonpooy^wso duiio osue^eHO Ha leneBCKOR KOH$e- 
P6HBHH no HHpHOUy HCnOJIB30BaHHD 8TOilHOR aHepPHH B 1955 V,/l/* 

HaoTOHOiaR padoxa RBBHexcH ttacxBD McoxeAOBauutt, npesnpMUfl- 
xux 0 aeJi&D HsyqeHHH oaH0AH$$y8HH ypaHs h snHHHHH Ha He5 psajiHu- 
HUX $8BX0p0B. 

I«MaxepH8jm smh HccJieaoBaHHH^ 

B Ksueoxse psjUHoaxxHBHoro HHRHHaxopa dual HCsoaiBaoBaH ho** 
^soxses^M HSOXOH ypsB8| ypsH*-^SS, c nepHO^oH noxypsona^a 
i,6.iof nex. 

~ B K8X0py« jpaS^^SSjj SSySEnS eOXSOxSOH^ 

tSiS yp8H; co^epxa^R npHuecH b iroBH^ecTBe : yrnepoa > 0|(^jseai6> 
30 -6iO.IO“® ^jUapraHeu - 1,2.10"® f>, hbab - I,7.I0"%,HHKeJtt- 
- 5,7.10"^ 830X - I,14.I0"2 5S,^eitHHil -6,7.IO“®5J. 

25 YEAR RE-REVIEW 
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2« 3KoneptmenTujii»iiiJe weTOJiu. 


OnpoAC'JieitMO KooitKi)iiUMCHiQ cQuo;iH(lK]^y3iiu ypuH0 npoi) 04 M;ioci> 
MUMOpeiiUeU HSiMeHdUHH KOIIUeHUpUUMH peAHOUKTMBUOrO UiUlllKBTOpB 
B^lOJIb nyTH M3ttOpeHKft KOHUeHTpaUHM OTOUOB ypoM8-288 

B AK$(pyaHOItHOM CJIoe OUBH MCnOJIBSOBSIIU ABO UOTOAO : 

a) MOTOA nOCACAOBBTOJIBHOrO OHHTBR TOHKHX CROOB; npH K0> 
TOpOU KOHUeHTpaUHR MIiAllK8T0pB ORpOAOJIRROCB H3UepeHMeU RHTeHCUB- 
KOCTH aJIBt^a - U3Ry«ieHMR C nOBOpXUOCTH OOTOBUettCR «I80TH odpaaua. 

d) MBTOA BBTOpaAMOrpO^illti B KOTOpOU KOilUeHTpaUMR HHAMKB- 
Topa onpeAeARABOB no oieneHM nouepHeHUR ^oTotiAocTiiHiai noA AOtl- 
CTBMou 8ABi]^8-K3AyqeiiUR.HHxe dyAyr onwcauu ochobhub aKcnepHueu* 
TOABHbte npMeuU U p8C^eTU K03$lpMniieHT0B AB$$y3HH no OdOHU IIOTO- 
ABU. 




Odpasnu AAR MCCAOAOBOHHR npeACIOBARAB COdOtt OABCTHHU ypo- 
h 8>^88 TOAuiHHOft 3 MM RpRUoyroABHOPO (1AH KpyTAOPo ceqeHHR.riAac- 
THRU dUAH KaPOTOBAetlM npOKSTKOM C nOCAeAyVIUHH OTXMPOM npH 950*^ 

B TCMeHMe 5 48C0B, B peayABTBTe Mero ohm nptfodpexaAH KpynHoaep- 
HHCTyw CTpyKiypy c BeAHMHHOtl aepHB nopRAKa 0,1-0, 8 mm /pac.I/. 

Ha OAHy CTopoHy axHx nAucxHH, nyxeM xepMHMeoKoro pacnuAeuHR b 
BSK yyMe, H8H0 CHACR caoR ypaHa-2d8 ioaouihoH 500-600 i , 

TepMHRecKoe pacnMAeune ypaH8-233 rp 6 u 3 boahaocb c pacKa- 
AOituoH BO.iB^pSMOBoH cntipoAH ^HOMexpoM 0,8 MH, A BBKyyua 10 
- 10"^ UM,pT,CT, TOHKMe CTpyiKM yp8H8-233 HaseaiHBaAHOB H8 K8a- 
AMH BMTOK POpuaOHTBABHO pacnOAOXeHUOtt CnHpOAH^UAO yCXaHOBABHO, 

4T0 HHTeucHBHoe McnapeuHe ypana HauMiiaeTCR npM 2000%. K8 k noita- 
38AR peHIpeHOBCKUe HCCAeA0B8HKH, KOHAOHCKpOBaUKUtl CAOH npCACTaB- 
ARA codoa AOCTBTOHHO nAOX^ HeT0AAHHeCKyB OACHiy »I0CTO0eC-$B3^i 
ypaHo, HMeuDieH xopomee cuenAOHMe c ocHOBott,jlAR yAodcTsa npanapnpo- 
BautiR,CAoH ypaua-283 HaHOCHAcn ahihb hb neHxpaABHyi) hbcib nosepx- 
HocTw odpaaua /phc.2/.Bo BpewR AH#y3HOHHOpo oiiapa odpaaua dHAa 
CAOseHa no-uopHo X3K,Tifoda hx aKxHBHWc noBcpxaocxH haoxho npHAe- 

PBAR Apyr K APFy« 

Oxsir npoioAHAcH npH feMnepaXypax Stro,^0,iQ^ M 10® “0 
nesH c TsiiTaAOEau uarpeBaxeAeM / BaKyyM coofBexoxBOBaA I0*^-I0“° 
MM.pi.cT./. Ha KOMAyK) Teunepaxypy npiixoAHAOcB no 4 odpaaua .BpeMR 
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OTiiro ooov8b;ih;io : npu 800° - 4 iiQ 08 ,npu -« 2/5 qtica/npii 
1000° - 1 HOC M npH 1050° • 45 uuu. TounepuTypa noAA8piHB8;iooi> o 
tOHUOCTBD’^ 6°C. POpHtlHtt 08811 *TepU0n8pU HSXOAMJIOfl B nOUit/ B 118- 
noopeAOTBeiiuov oonpuKooHOBeuuH c odpaauauH.Bpeun HsrpeBe neuii ot 
600°C AO Tpedyeuott TeunepsTypu ho npeBUaoAO 5-6 uuu/BpouR oxasx- 
AOUHR 0/5-1 umt. 

nooAO oTBurs c Kai^Aoro odpoaua hs HaxAO'taotl dyuare /paa- 
uep aepua 28-58 uk / noojieAOBOTeABHO oooah$obub8am oaku oaoR aa 
ApyrMU/Hautpnn Kamutl paa bktmbhootb bhobb odpaaoBBHHOtt noBepxuoo- 


ToAuiKtie ouRToro oaor oooxaBARJxa b cpeAiieu 10-20 iik h hbuo- 
PRAacB ua onTHueoKOM MHKpouexpe no ydi>uiH toaupihu odpaaua o ior- 
UOOTBD 1-2 UK. 

AAi>$8-u8Ay^eHHe uauepRBOCB K8 cuhhthaarukohhou ouemuKe/ 
npuqeu peruoTpupoBajiHOb ahidb aAb^a-uacTHAU/BUAeTaiomHe h3 caop 
8$$eKTHBUOtt TOJIiqtlMU ROpRAKa 4-X UK. 

npoBSAeuKoe tokhu odpaaou nocjiotlHoe uauepeHue HUTeucHBHoo- 
TH p8AH08KTHBU0r0 U3AyMeHMR n03BOJ!llJIO paORUTBIB KOa^KUHeUX 08U0- 

AR#y3UK ypaua '2?" abh bcox BuuteRepeuHCJieHHUx xeuaepaxyp. 

rpsHURHue ycAOBKR otiuxoB cooxBOToiroBSAM uacxHouy ojiyvan 
AH$$y3HH Ha decKoueuHO xouKoro cboh b deciunieuKO xoBcxyn cpoAy. 
PeoeKHe Bxoporo ypaBHCHHa Ohkb npu axux ycjioHPRx Hueex bra: 

Q, - npoHasaAOMHe foiiotHHU csqs/dQAapxaiAaro HHAHKixop aa sqh- 
ueHXpdRHB XHAHKaxopa npu 0 k X ■ 0. 

c - KOHReHTpaUHR HHAUK8X0pa npU A8UHUX 3B8<ieHHRX t H X . 

B ypsBHeuHH /!/ KouueHXpauufl " C ” asueuRjiacB 8 icxhbhooxbd 
H suepReuoro cbor ^ BBUAy npoaopuHOuajiBHocxH axHx Bejm<iHH. 

JIbH BURHCSeUHH K03$$H V3eHX8 CaU0AH$$y3HH dUXd BOnOJIBaOBaHa npRUO- 
ABHdUfidR aaSHCiiUOCXB UeSAy AOrapH^OM RBXeHOHBtiOCfH HaAyqeiiHR 
/ M / K RBSApaXOU paCCXOHRHR OX aepBOHaMBABHOfi nOBepXUOOXB 

/ A 

peajABxaxu onuxoB/ npOBeAouuux no uexoAy nooAeAOBaxexBuoro 

pllciS* 

Taaraiio yrAa uaKAOua npRUUX/HaodpdxeufiUx hb axou rpa^Ke^ 
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flBJifieTCH iipocToM (jyiiKUHeW K03i]^$nUH0iiTa 4M$$yaMw j 

OojiyiieHiiue uiiSMOiiMn K08(]^|»imMeHT0B oouoAMi^yaiiM ypsHS npitBo* 
46HU B TQdJtMUe 1. 

TadJiHuo 1 




TenJiOTa aicTHBauMH coMo^n^^ysHH ypana ” Q ” , onpeflejieHHBH 
3THU uoTOAOUi cocTaBJineT 23600 KsVi'P^s^inpeAdKonoHetmMajiBHiiitl uho- 
3SHT6JIB ” JDq '• paBSH 1^17.10*^ Cll^ CeK** I T61inOp8TypH8fl SSBilOH* 
uocTB Koa^nHuiieHTo C8M04M$$y3HH BUp8i8eTcfl cJie;^yionMU ypaBHeHueu: 

1,17.10“^ exp C - 2o600/Kr) cm^.cck"^. 

B.UeTOa OBTOp8flMOrp8$HH. 


0^>P83UH JPUJ l!CCi!e40B9tt«S mOBHJIHCB GJIQ;?y»14iiM OOp03OM; H8 
SHO no^opo UMflHiWpMeCKOrO CTSKSHS aH8MefpOU 10 «li,H3r0T0BBeHH0« 
po 113 ypaH8-238, aeioia^UBejiDCB ^lOflBra ypaH8-233 TOJiinHHOtl 15 mk, 
nocjie 3Toro b OTBepcTMe ciaKaHa aanpeccoBUBaxecB npodKa,H3roTOB- 
JieHHBH H3 TOi’O 18 yp8H8-2J8 c ycHJiHeu 'w 5 t/cm^, Tskhu odpaaou 
cosjaBOJicfl iuothmK kohtbkt Memy (pojij>poft'H3 ypaH8-233, npodKoR 

~ ::TSif#^att3«aMH ofsar tbkkx cjioshux odpaauoB apoBo^ittics ana- 
flOpiwHO onHCBHuoMy B npejM^yajeu nepBppa^e.flocfle otshp 8 odpsaun 

-pa^esMHCB no ocm nHatumpa « b stoR nnocKocTH poioBanofl mh^q- 

— - 

; : — — - - 

==== r-r— 5pH- B^ 0P33H0Pya wy0S 3SgB ^gpSM Sa g5agB naBef SH^ _ 

08 pedp 0 H”c^=f^^ SMyaMHOHHopd ones ae dosee 

bi*S0p8SH0Pp3HH8;n0J^^HH8H C 0dp83Ua, OTOliaHHOPO 

PHC,4. 
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Bpeun 8KcnoiiHpoB8Hiin ij^TonBeoTMUKii oooTeBBMO 7*^ uuu.flpH 
TaKott BKonosMUMM noqepHeHHei oo3AaBeouoe peaBimHUUu yqaoiKauH 
^yauoKHoro ojior yioiaAUBaBooB ua JiHHetiuoy yyeoTKo KpuBott novepiie- 
HMO « BKcnoaHUHfl AJin AOHHoro oopia nJiaoTMHOKt 

Mauepeuite noyepBBHiifl ^oionjiooTHHKH npoBo^imooB ua UHKpo^o- 
Touespe U^-2 npu yBejtuueHiiu 22 paaa/O mupuKOtl uiobh 100 uk. 

TunuMHaR kpmbsri noRyueHuaR nyreu (oioueTpupoBauHR nouepue- 
HHR; ooBxaBaeuoro AH^ysuouuuii ouoeu odpaauaiOToxxeuuoro npu 900°C 
B meuue 2|5 RaooB,npuBe;ieH8 ua pho.5. 

Ha ooiioBaHHH laKux kphbux npoBO^iuiCR paoueT Koa^^uUMeHTOB 
oauoBH^yaiiii ypaua ajih paajiimuux TounepaTypiTaK uax nouepueuiie 
•* *5 " B paajuwHUx yRaciuax aH$$yaHOUHOPO ojior tiponopuMOHauBHO 
KOMueuTpauHH asouoB yp8ua*«288 b sthx yyacTuax* 

PaoReTHUM ypaBHduuau kbk h b ueiojite nooueBOBaTeuBHoro ohrthr 
oboob OByxujia ^opuyjia /I/, 

Koa$$HLiHeuT oauoBH^yaMU onpOBeARJiCR xaioce rpa^uqeoKH ua 
BHUettHOtt 38BHCIIM0CTH uGiwy BorapH$Mou noRepueHHfl I £nS I ^ 
KB8BP8T0U pacaioRHHR / / uo laureHcy ypBa uaKBOua npH- 

UUX,nOCTpoeHHUX B STHX K00p;tMH8TaX.rp8$HK TaKOtt aaBMCMMOCTH npCB- 
0T8BBeB H8 PRO .6* 

SHaqeHMH Koa^^HUMeuTOB cauoBU^yauM ypaua^ noByqeHHue ueio- 
BOU 8BT0paBH00Ppa$iIU,BSHU B TadBHUe 2. 

TadBHua 2. 



lenBOTa 8 kthb8uhh oauoBH^yaHH -ypaua ” GL “,K8«Beu- 
H8R asuii UGTOBOM^ cocT8BBHes 2X000 Kaj]/pp»aT*>npeBaKcnoHeHuueBB- 

UUtt UUQBHI6BB ** ** paB6U GM^ ge un e paTypu ga 

33SUCMU0CSB HOB^^UHSHf a CS&0BB^y3UH| Blipiiaif Ofl ypaBHGHIieu; 

1,4.10*^ exp ( -21000/lff) cM^.ceK'*^ 

Ha pKC.? ?eanep8?ypKaR aaBHCBiocTB soa^^inmeHTa cauoBH^- 
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8MI1 ypaHa npMDO^ieHa no ^ohmum otforac moto/Iod. 

MaKCMMaJiBnaH ouiMtfKa npn onpe;iQn0HMi! Koa^HuneHTa oaMo;ii!^y3iiii 
ypaiia b otfonx Meiouax oociaBaneT I 0 -I 2 J 6 * 

Kpoue BMoieoniicaHHux MC0Jie;5OBaHMl!i b aaimotl patfoie naywa - 
jraoB oaMOflHWysHfl ypana b orurase, oo^epxaoiaM 10 % MOJUKJ^ena, 

Bwro HattjeMO, t^o Koa^wmeHT oaMoanMyaMH ypaaa b aiou ciwaBa 
npii 1000 C paBOK 8,58.10"^° cir.ooK"^, T.e. b 200-800 paa ugHB- 
we, qeu b «imotom ypane npn btoW TeiinepaType / 218 - 4 , 0 . 10 -^oM^eK"^). 
8tot Bupofl noJiHOOTBD oorJiaoyeTOH o ;iaHia»tK o lou, mo oruiaB ypan- 

otfJiaflaeT aHayaiejiBHO tfojiBmeW conpoTHBJmeuocTBD noji - 
aywoTM, iieB tmcTua ypan. 
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AKJIlQqEHME. 


OnpeflejieHMe leiuioTU aKTHBaiWM oauoflMtli^yaiiM ypana b IT -$a- 
3e,npoBe;ieuHoe b flaHHoW padoie flByun ueio^awi^flajio (Jjiii 3 km 0 Me*- 
ay oo(Jo« 3Ha»i0HMfl; tbk no Meioay noojieaoBaieBBHoro ohhtmh cjioeB 
onpaaojiaita pOBHOt! 26600 Kaji/rp*8S;no uaioay BBTopaAHO** 
rp 0 $HM - 21000 Kaj/rp.ai, 

CAeayei yKa 3 aTi),mo aatifleHHoe auaqeiuie '• Ci » a 0 *m® shb- 
»iMTeABHo HHiei^eu CACAOBaao oxmaTB oornaoHO noAyaiinHpMqeoKHJi 
oooTHomeuHmi ByraKOBa /Z/ m HexipMCJa /a/, no KOTopwi axo aHane- 
HMe aoABHo yKJiaAUBaiBCfl B npeAOAax 50000-60000 Kaj/rp.aT. 

npH aBTopaAMorp 8 $HqeoKOM MsyqeHHH AH$$y 3 M 0 HH 0 tt aouu ue (JM- 

JiOKOABHoro peonpeAexeHMa btomob ypaHa- 
- 288.8T0 oiJcTOfliejiiCTBo noaBOAflei cqMTBTB^tiTo noayneHHoe SHaw- 

HHB TenJIOTM aKTMBaUMH OTHOCKTCfl K npOUGCCy 0(5''eilfl0tl oeiioaH$$y8iiH 
yp6H8« 


g.MIEPAT.yPA 


I- J.p. Howe. MeiajwiyppHH ropioHero fljra peaKiooos 

loKBSA He leHeBOKoM KOHfepeHHaa 1955 p. 

a.B.3Jyr8K0B.jHMyaM B hbibjbbx k cictbbbx.Mookbb I9ta-. 

3.0. mwa, inaaal Bavlew of Piyeloal Chaalstry, 

1955,6, pp IIM/H 
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♦ . . . ; V., • ■ - 

'S • • V.,' ^ * 



P.HC.1. CipyKiypa MCXo^Horo ypana, 

ojieKTpoTpoBJieHiie cmocld 

XpOMOBOfi M yKCyCHOtl KHCJIOT 



XiJj 

PhC» 4. ABT0paA«OrpS“^ ® ^^ySHOH- 

Hbro CSOH (.8003 - 4 iiaca) 


PHC.2.ABiopaflHO- 

frrawMg C 

noaepxBOCTH 

gexo^oro 

odpasua 
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Pbc, 3. 3aB»CKM0Ci& 


o 1000° - I qac, A 800°- 4 qaca 
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I'C 



iooofr 


Fbc. 7. TeunepaiypHaB saBHCimocxB KOd^^BiiBeHia 
cauo;p$|y3HK ypaBa. 

U mcxu^ uvUA^AViiaxvAiiavAi/ jr^«AVBoa vb.’vo 

0 Mexox aBxopaAHorpa>|)HM. 
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